Introduction
The chemistry of polynuclear d 10 , and in particular group 11, metal complexes have attracted a great dealt of attention in last years because of the special characteristics they show, as their structure and their photoluminescent behaviour. to metal charge transfer (LMCT) and intraligand (IL), with aggregation through aurophilic interactions thought to play a key role in producing the emissive state. 1, 3 Chalcogen ligands are well known in gold chemistry. Many of them show interesting luminescent properties, e.g. the chalcogenolate species [E(AuPPh 2 py) 3 
, which spam the emissions through the visible spectra (blue, green and orange). The emission energy may be influenced by the chalcogen ligand, 4 or the high-nuclearity found in some gold(I) sulfide complexes with diphosphines such as [Au 12 ( 3 -S)(-dppm) 6 ]. 5 These emissions are clearly LMCT but enhanced by the presence of metallophilic interactions. Thiolate ligands are also well established for gold and their complexes have been known for a long time. They are important in many fields of research. They are used in medicine as antiarthritic agents and have also shown antitumoral and anti HIV activity. In nanoscience they can act as stabilizers of metal nanoparticles and as precursors for other sources of materials. [6] [7] [8] In spite that gold thiolates of the form Recently D-penicillaminate gold complexes have been used as building blocks to form aggregates by forming S-bridged structures with copper or silver ions, 9 pyridine-2-thiolate gold derivatives also form a tetranuclear gold-copper species, 10 and pyridine-4-thiolate leads to heteronuclear complexes with copper and chromium by coordination to the nitrogen atom of the thiolate unit. 11 The aim of this work is to construct luminescent metal aggregates starting from the building blocks of stoichiometry [Au(SC 6 F 5 )(P-N)], which have functionalized tertiary phosphines such as 2-pyridil-diphenylphosphine (PPh 2 py), 2-pyridilethane-diphenylphosphine (PPh 2 CH 2 CH 2 py) or bis(2-pyridyl)phenylphosphine (PPhpy 2 ). We have previously reported reactions of these pentafluorophenyl thiolate ligands with diphosphines and show that they can bridge two gold(I) or one gold(I) and one gold(III) centers. 12 Here the metalloligands have the nitrogen or nitrogens of the pyridine units that can be used to coordinate to other metallic centers and also the sulfur atom of the thiolate ligand can act as multidentate coordinating site to afford sophisticated supra structures with aurophilic or metallophilic interactions. Thus reaction with silver or copper compounds affords heteropolynuclear aggregates which are the first examples of simple thiolate ligands bridging different metals. These complexes exhibit luminescence properties in the solid state and the emissive properties of these compounds have been studied in order to know the influence of the heterometal (silver or copper) in the emissions. Some of them are luminescent both at room and low temperature. At 77 K two bands are observed for most of the complexes. The one at higher energies has been assigned to IL (monophosphine) transitions. A 3 LMCT (S→Au) origin is proposed for the low energy band for the metalloligands 1-3. This band is shifted to lower energies upon coordination of a heterometal. In the heterometallic complexes the influence of the heterometal leads to different energy emissions. The nature of this band has been proposed as 3 LAuMCT (S→AuM).
Results and Discussion

Synthesis of the Complexes
The reaction of complexes [AuCl(P-N)] (P-N = PPh 2 py, PPh 2 CH 2 CH 2 py, with the presence of a pentafluorophenyl moiety and three resonances in a ratio 2:2:1 for the ortho, meta and para fluorines appear. The mass spectra (LSIMS+) show the molecular peaks at m/z = 660 (1, 15 %), 688 (2, 17 %) and 661 (3, 63 %) .
The structure of complex 3 has been established by X-ray diffraction studies and the molecule is shown in Figure 1 , with a selection of bond lengths and angles in Table   1 . Complex 3 crystallizes as monomer with no short gold···gold interactions. The gold center is linearly coordinated to the thiolate and the phosphine ligand with the angle P-Au-S of 176.90(3)º. The Au-S and Au-P bond distances of 2.3220 (11) To solve this ambiguity, the crystal structures of complexes 6 and 8 have been determined by X-ray diffraction. The molecules can be seen in figures 2 and 3, respectively. A selection of bond lengths and angles are collected in Tables 2 and 3 .
Both complexes crystallize as dimers with the silver center bonded to the thiolate, the nitrogen atoms of the pyridine groups and to one of the oxygens of the triflate ligand.
These dimeric structures are probably stabilized by the higher degree of metallophilic bonding. Complex 6 may be described as a rhomboidal unit of alternate gold and silver atoms in which there are also alternately thiolate and 2-pyridilphosphine ligands bridging the metallic centers. There are short Au(1)···Ag interactions of 2.9583 (5) is not an Ag···Ag interaction. The silver centers are bonded to the sulfur atom of the thiolate, to both pyridine groups and to one of the oxygens of the triflate anion. The silver coordination geometry can be considered as very distorted tetrahedral, not taking into account the metallophilic interactions. The Ag-N distances are for Ag(1) 2.320 (9) and 2.451(10) Å and for Ag(2) 2.312(9) and 2.405(10) Å, which are considerably longer than those found in complex 6 with a trigonal geometry. The Ag-S bond lengths are 2.480(3) and 2.452(3) Å which are more similar to the longer found in complex 6 (2.4797(11) and 2.4078(11) Å).
The structures found for compounds 6 and 8 and the proposed for complex 7 are shown in Scheme 2. As the phosphine PPh 2 CH 2 CH 2 py has a longer backbone the Au···Ag distances are probably longer and then some Au···Au or Ag···Ag interactions may be present.
In the same manner, the reaction of [Au(SC 6 F 5 )(P- NMR data for complex 14 shows a mixture of products but the resonances for 14 could be assigned.
The structure of complex 15 has been established by an X-ray diffraction study and a simplified representation of the cation is shown in Figure 5 . A selection of bond lengths and angles are collected in 
DRUV and Luminescence Studies
The DRUV spectra of solid samples of complexes 1-15 have been recorded. All of them display broad bands. In most cases the band profile shows two maxima, not always well defined. One of these maxima appear at about 250 nm, the other at about 350 nm (Table 6 ). This behaviour is illustrated in Figure 6 . In some other cases a third maximum is observed. An absorption band in dichloromethane solutions at 261 nm in the UV spectra of PPh 2 Py has been attributed to intraligand  →  or n →transitions.
The less intense broad shoulders observed in our complexes include energies that have been assigned to thiolate IL transitions, or 3 LMCT transitions in other thiolate-gold complexes.
10,15
The excitation and emission spectra of [Au 4 Ag 2 (-SC 6 F 5 ) 3 (-PPh 2 py) 4 ](OTf) 3 (14) have not been studied, as it is obtained as a mixture of products. The rest of the complexes are emissive. They display weak emissions and some of them are only luminescent at low temperature. At 77 K two bands are observed for most of the complexes: an example is shown in figure 7. When two maxima are not distinguished, very broad bands are found. Thus, for the cases in which we have obtained a lifetime for the two different emissions they are shown in Table 6 . They lie between 2 and 17 s, that could point out to a phosphorescence nature of the emissions. In order to propose an origin for these emissions we will first analyse the metalloligands (1-3) as well as the polygold derivatives (4, 5), then we will study the influence of the heterometal in the polyheterometallic complexes (6-13, and 15 Heterometallic complexes: At room temperature almost all the complexes display emission maxima at  ≥ 600 nm. At 77 K a very broad band or two bands are observed (table 6) . Two emissions have been observed for some compounds upon changing the excitation energy. Figure 8 illustrates this behaviour for compound 13.
When very broad bands are obtained, a unique maxima and the width of the band are given in table 6. As two emissions with different degree of resolution are in general present we will discuss first the one at higher energy and then that at lower energy.
For the heterometallic gold/silver and gold/copper complexes we propose that the emissions at high energy arise from IL transitions, as discussed above. ). This fact indicates that there is an influence of the heterometal in the emission energy. As different emission energies are observed depending on the heterometal (silver or copper), this fact could serve as a tentative test in order to know which heterometal has been coordinated.
The trend may be resumed as follows: the silver/gold complexes this band appears at  > 700 mn, in the red region, whereas in the copper/gold complexes it is at  < 650 mn, and results an orange or pale red emission. We propose a occasions one broad emission is observed which possibly has a mixture IL and 3
LAuMCT (RS → Au/M) character.
Conclusions
The metalloligand complexes [Au(SC 6 F 5 )(P- -132.91 (m, 1F, o-F), -162.62 (m, 2F, p-F), -156.21 (m, 1F, p-F), -160.20 (m, 1F, m-F), -160.85 (m, 1F, m-F), -161.38 (m, 1F, m-F), -161.86 (m, 3F, m-F) .
Crystallography. Crystals were mounted in inert oil on glass fibers and transferred to the cold gas stream of a Smart Apex CCD (6) or Xcalibur Oxford Diffraction (3, 8, 11) diffractometer equipped with a low-temperature attachment. Data were collected using monochromated Mo K radiation (= 0.71073 Å). Scan type .
In the case of 15, data were obtained at 150(1) K from a BrukerAXS SMART APEXII CCD diffractometer installed at station 9.8 of the SRS Daresbury laboratory.
Synchrotron radiation was monochromated with a silicon 111 crystal (= 0.68940 Å); data were collected using narrow frames (0.3º in ). In all cases, cell parameters were refined from the observed setting angles and detector positions of a set of strong reflections, and instrument and crystal stability were evaluated during data collection from measurement of equivalent reflections at different measuring times; no important variations were observed. Data were corrected for Lorentz and polarisation effects, and a semi-empirical absorption correction (SADABS), 24 based on repeated and symmetryequivalent reflections, was also applied.
The structures were solved by direct methods and refined on F 2 using the program SHELXL-97.
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All non-hydrogen atoms were refined anisotropically. In the case of 15, several situations of static disorder were detected affecting phenyl rings of the PPh 2 py ligands and some of the PF 6 anions. Two solvent molecules (H 2 O and CH 2 Cl 2 ) were also observed in the crystal structure of 15. In all cases, hydrogen atoms were included in calculated positions and refined using a riding model. Refinements were carried out by full-matrix least-squares on F 2 for all data. Further details of the data collection and refinement are given in Table 7 . 
Scheme and Figure Captions
